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(57) Abstract 

The inyentioh relates to a frame 
for a sporting device for couplir^ to a 
shoe; sUch as a sld which is ^ slidable 
or rbUable by means of wheels^ in par^ i 
ticularfa crossncomitiy sld. or a skatb-^ 
fiume.for im jbe-^slatie or' roller-skate, 
which ftame ppmprises: aii upper sub^ 
fiame. with means for coupling to a 
shoe tb be worn by a user, a lower : 
sub-ftame which is coupled via a pivot: 
mecham'sm to said lippn: sub-f^e 
for pivoting in a main plane and which 
is provided with or adapted to be pro- 
vided with a miner or wheels; and it- 
setting spring means for urging both 
sub-frames toward each other. The 
frame according to tiie invention has • 
the special feature that iQ» suib-firames 
arc mutually pivotable arid itransiat^ 
able in the said main piaiie.. A spe- 
cific embodiment has Oie feature that 
the sub-frames form pait of a mecha- 
nism comprising at least four mutually 
pivotable and/or translatable (option- 
ally theoretical) rods. 
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1 



■ . BPpRT DEVICE- '/ 

: /rher.;inventibn -relates* to fx^^ sporting.- 
Od^ibe f or cb^ to a shoe, siich as.; a \ 
■ • ' ■ S^lidable b2^::-r611ah^ >y .ririMLns - of ./wheelis;, • • in particular /a., 
; ;^'.:::.crpsW-dotin "^^^vi^i^y^^ '•" 

5 roller-skate, which frame comprises: 

:::.";-:Vwt;:'::5'^ • --^^ .with;'-means--;fbr;^ •-to a 

• ■. shpe^tp :be :Wd3rn' by ; a .user; 

a lower sub-frame which is coupled yia a pivot 
mechanism to said upper sub-frame for pivoting in a main 
10 plane and which is provided with or adapted to 
provided with a runner or wheels; and \ 

. resetting spring means for urgin^g^^^b^^ 
frames towaifd e^aich' other/'; 

: £»tte^ a f raraei is khowii fpt a; skat^ 
15 cbmiderciaily available for many years under tli^ "^^^^ i 
' \ . " tu^)ley ska^tii:*?> 

to make the fore skater on ih^^^^^^ the 

ground as great as possible so as to thereby maximize th^ 
20 effective^ and the speed 

■': . achieved. 

It has been found that while the 
: has the advantage 6^ a ^^^^ 
■ aible . to realize the '-stated :^bbj^ 
25 ; "An impprtant caus^^^^^ 

of the knoiwrii ^^^ lies iili:,t^ 

are cprtn^cite^^ mutual pivoting in a zone locate<J i.TV 
the region of the tip of the shoe . While ai iairge pivot 
angl^ can thereby be realized, the force to be exerted 
30 has an effective point of engagement 1 oca ted so far from 
the front of the foot that ah effective force tra^ 
illusory. 

; The inyentip its obje^ct t^^ . 

skate friaine ^uch that the i^f feetivei>ess of the force 
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. . . . . ■ ■ "2 . ■ ;.. ..^j: ...... ; y ,yV'- ■ 

transffer is made as great: as pos^ilDle^^^^^^^^ 
choosing, optionally iin yariab 
point 6t Engagement idf V the? thirust f brcfe^^^^^^ 
.v. :on ""the,: tasls^^^^ /■V'":^'"- ' 

5 consid<^rktibns and bh^;t^ allowing th 

use the <^ is; not to 

c;ase.,withi::,l^ 

'■■ case .-to yonly ' almbsf ;hegiigii)lfe::e^ with • ' 

the described known tumble skate. 

10 ^ ■ v.:v^'- great ■■ importance /ii5::;:;;1:ha frame ^ 

allows the possibility of be^ f oqt in a manner 

which is similar to that in a walking movement. This is 
important for a stable thrust and for ttxi?f best possible 
effective use; o inuscles. The prior art 

15 skates' ar0'- not. /capab of this.;'.' •-■ 

In respect of the sAove the frame accprdin^^^t^ 
the ihyention has the special feature that^ t^ 
are mutually ipivotable and translataLble ih: ifc^^ said main 
plane.. ^'i: 

20 A specif ic embodiment hai^ to feature that the 

sub- frames form part oif a mechanism comprising ^at-' l.east':^^-:.'|-' 
f pur m pivotable and/or translatable (optionally ; 

; th^oret icai) rods. It must be appreciated that the term 
"rod mechanism" as li^ed above imist b^ in^teaqpre 
25 broad sense . X translation in a particulair ; (liirectidn can ; 
.;'■"' f6r: 'instanciB^^^^ : -seen is > a', iotaiiprv ' of /anv'intihitiely long ' . 
rod riektehdintg^ in triansyerse direction of ^^^^ 

f-t-;- ;"^;;Th can be em]t>pd i ed such _ that'.-.; 

: the position of to to tl>i3^ 

30 is adjustable. adjusting^ m^ 

\ present\::fOr;tois:'pu3rp 

A frame is redbmmended which only one 
degrea pf freedom.. 

A degree of freedom is defined 
35 possibility of a mechanism or a connection which catii be 
designated with only one yariable^ for instance the pivbt 
angle an element can make r'ound a hih<?ed In 
: this case' the degrees of f reeldpm are defined in relation 
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relative movement posslbilitiie^s of the upper sub-r^^;--^ 
frame and thi^ • lower^ 's}jJd 

■ ■ ' The •■••other aspect of the • liweriiii^ ^telates 'tp:- 
^^^^^^^ ; that ttie f ratne has^a or yi?^ ) po^e 

5 V palii/ A pbie ]^ is; the set of iristanta^ centres oi? 
\' /xptatti on .. 6r Lp^ 

:. '■ . ^ 'lower -sub-frame;' v -^Hat:' f or^'ir 

a vell-define^^^^^ path the frame iday one 

'.degree pf ;\f r-eedom. 
10 . TliiB fembodimeht is recoxtmieh4e4^:^^^ii^^^^^ thei pol0 

path is substantially straight. 

This latter variant can advantageously have the 
special feature that the pole path exteinds j^ubs^ 
.'' horizontally;; 
15 ; At least for spprting devices wit^ 

bending I this latter variant is preferably en^ such 
that the pole path; ektends between a st^ 

uhder the bJ/the^-f ppt;..pf /:a ./iih.. th€i:.";;r :"pc>sltipn-.' 

■' of :'the^':f ra^ of ^- 

20 the usieiCv extreme p the 

. -.^'f rame. •/■•^ 

-Tiie' bektJ^rc^sultsVat^^^^ 
embodiment: in which i^^^^^^ angular pf 

the sub-frames the speed of the pole along the pole path 
25 increases fr:pm the starting position to the end positibn. 
In pref e^rence the Speed is Initially subistahtially v 
constant while the speed increases t:pw ; 
• path • 

A sjiecific variant has the special feature t^ 
30 a fraine is a member of the taiiiily in acco^^^ 
table belpw, in \rtiich the fir 
nximber of (pptibnally th^PiriBti^ 
: the number 6 f^d^ 
designates^ t^ of connections with tyod^ 

35 f reedom: and f^ d^ the presehpe of a weil-def ineci: 

pole path and therewith the su a sporting 

device- -with- f opt bendirig;:oA; ••"•^^ 
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A preferred choice of the availat)le in^c]^^^^^ 
provides a frame in which the frame comprises seven, 
30: eight, nine or ten pivot axes. 

Probably the best compromise in respect of 
kinematic requirements, weight and simplicity is realized 
with a frame in which: the frame comprises seyen pivot 
axes. 

35 All the stated criteria are satisfied with an ; 

embodiment in which the frame is constructed as according 
to figure 24 and (at least the relat^^^ 
according to figure 35. 
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Zt\ or4er to be able to withstahd the very great ; 
i fprceb^ Whi^ pccuir the f rauo^ 

str<>hg.^^;i^ importM^ for vthe frame to 

■•' have- tprslphal^^^^ 
5 - the f 61 lowing further be made 

of the firam^B for use in a skate^^ wltli f opt be^ 

* the maximum heiight is abbiit 30 mm. This 

J maximum is determined by the space: between si^>pprt^; ^ 

ttibe f or the runner and the shoe. 
10 * the l^aximum length is about ISO^^^^^i^^ The heel 

support forms the criterion in this respect. 

* the shafts forming the pivot axes may not be 
closer together than roughly 10 mm/ since prpblems of 
•strength .might - otherwise.- occur:.-- -/j-;^ . ■ 

15 -^^ ^ : 1^ wili ho elucidated wi«i : j^; 

reference to the jarinexed drawingis. ih tJie dr 

f igiires ' lA , B" and C -' show" sghemiatiCT ' a ■knpwri V:; 
tumbl^ skiti: in ^bhree resp^ pivoting positions ; 

figures : iK*; B^^ C show a possible variant of 
20 the known tumfaie skate/ w^ 

the rear, or under the ball of the foot; 

figures 3 , 4 and 5 s in schematic ^ide viety 
three pbsss^^ 
degree of freedom; 
25 f i^u^ 6 s^^ a cohhectioh in the f iat pl^ne ; 

■"• ■ with -.two; degrees; of '^^ 

;f igure 7a shpws. sci^ 

between tVQrprp.^A-'-^®': -- 

; f igiire 7b shows a further deyeloped e^d^pdim^nt 

30 of the coiiriectibn of figure 7a; 

figures 8-31 ar^ schematic ^^^v tlie fami.ly 

meiriipers of the table of claim 

^ - C ■ perspective views in 

pivoted iituation of ; a preferred 
; 35 '•■ .figure ■.•24; {family ..member 6/1) ; -.:■•: 

figures 33A/..B ^how the'''skate,:;of;^:.f 
pai^ly in i s , partly in lerigt$w;^^e ^^ctio^i^ 



• ■ • respectively^ p0sitipin';k^^^^^ ■■: 

3.4 ; is bl 'diagraxn elueidating^ ^tJ^ 
structure 6^^ 33; 
■ 5 f igure 35 is ■graphic repr^s^i^ / 

carteisian cpordihate^^^ of the locations of the pivot axes ; 
and ^■''■v"^\':V "v^^^^^ 

^figure 36 shows the change in position in X and 
Y direction of th(B pole as a ^^f pf 1^ 

10 of the skate ;ic^ figures 32-35. 

F IB and IC show sch^itiatica^lly a ■ 

known tumble skate 1 in respectively a rest position, an 
intermediate pivot position a^ an extirexae piyot 
pc)siit£on.::"-Th0''^ cbmE)rises -^,a:: s^ 2;,- • an upper .:subr ff^:--^-, 
;;l5^.^.■fraine 3ycpnnected--t6' the/-spld\i^^ •ai/lp^er .siib-rfra 

• B in t f orTpa cormected^^^^^^ 3 at the front ; 

V:. ;:;:-;;;:yia eL] 'liinge^;-'4" and'-a. ''runner 

; \ ..Tigure 2. show^ skate -l. 

This skate 9 is m in the sense that the axis of 

20 the hinge 4' lies further to the rear than that of hinge 
4 according to an ^. : y 

; : improvement in respect ^^^^^ hinge j^': ; 

effectively lies rpughly under fppt:-;-pf a 

user. While ai srnaH iinprpyiem^ in the ^tfect^^ 
25! the force transfer can hereby be r^ cpii]ibinat:^i,ph ; 

with a simple construction/: 

drawback that the pivot angle iis necessarily, limite^l .x 
This becbmes particularly clear with refet:^ to fitfure ; 

■■.2c-,_^ ; ■•• .. /■ y •• V:a:v' • /^y^ 

30^ r r;; It is not€id: genets ^hci 

eqpprbpriate,^ t^ same components aire designated with this 
. siaiiie: ref erenbe himerals . Th^^ appl ies not bnly^ to 
iiieritieal cpmppnen^^ ah4 partljf^ fp? 

fvmctiphailY corresponding components.;^^^^^^^:^^^;^^!^ ^y^^^;.: : 

35 Figure 3 shows a connect i^ 

elements 7/8 (cbrre respectively with upper sub^ 

frame 3 and low^ ^ub-f rame 5) . This cprmeqtion in the 
flat plane has- only phe degree of freedbmv . ; ; 
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Figure 4 likewise shpVs^'^^a^^^ 
: two elements 7, 8 with one degree of As th<^ 

figure shows, theke elements are 
rectiiinear ^uide so tha^t t^ 
5 freedom pf^ translation. " 

Figure 5 shoys > conri^^ 
':: \.- ;ahd- ' 8. . cpinprisihg 'a'- cUnre- ;iiipl|e^ 
a hybrid of the hinge connection of figure 3 and the 
rectilinear 4, It will be apparent that, 

10 despitei theire being only one degr f re^c^bm , th^ 

both a translation and a rotation. 

Figure 6 shows jan ey?pdimerit^^ a coupling 
between elements 7 and 8 >/ith two ^^^d^ freed^cwrti 
This is. a. hinge, in;" a guide;-.path'. . 
15 Figure 7 A shows the cioi^)!^ 

profiles with both a transltatipii an^^^^ degre<^ of 

'freedipm. . • • ' ':■ 

The skate 10 according to figure 7B comprises^ 
two mutually co-acting gear racks 11 , 12 which form p^rt 
20 of the respective elements 7 , 8/ It will ^b^ 

due to a displacement from the rest position designated 
with 2, 3 of shoe and upper sub-frame tpth^ pivot 
position designated with: Z 3 • both a rotation an^^^ I 
translation occur, wherein the cen^ of rptatiPn follows 
25 a path corresponding with: the therefore 
: a real pole path. 

■.■^.-.-Fdit''^'^^ wellT^e^iri<ad/.;i^^ 
; . pnly::"ohe -'d#gre0 -P 

thiat thi^ invention relate^^^^^^^ to th(B degrees pf 

30 f tieedcim pf the: abpve .mentioned elements 7 and 8, 

corresponding respectively sub-frame , which 

is or pan he coupled to a shoe, and a lower sub-frame to 
which a runner , wheels , a, ski-beam or the liHe is/ar^ or 
'-can -be connected. 
35 Figures 8-31 show the family members a^ stated 

ih -.the table included above.'-. ' 

AttentiPn is drawn tp the f acrt: Vthat; as already 
stated; the presence Pf a pole path is iffguLi^^ fbr the . 

RECTIFIED SHEET (RULE^I) • ' v 

• ISA/EP ^^^^^^^^^^^ : 



d^ylces^ appl icable within lii^ of the invention for ■ 

sporting devices with f pot in^r^ ejabodiinents of ^^^^ 

figures 9./-' lO" and ll' therefor e-^^^^^ 
• xequiirementi.. :'. : 
5 Of piarticular imppii^ 

accbrding to figure 24, f amily 6/ 1 . This 

einbbidiinent coinp^ six rods and seven pivot axes 
principle sketched i^ below 
as a concrete example with refers to the preferred 
10 embodiment of the invention, i.e. with reference to , 
.. figures ..32A,. B/ 33A;,.. B, :?'4^ ■•^l.;:^^^ 

In .respect" ■ pf ..thie'-'tji^ shown'" -^nd the • 
assbdiated figures 8-31 it is m that ^ in addition to 
the above mentioned families of rod mechani^^ f amilies|; 
15 can also be f orlaulated with more thah six Tbds/eieM 
. .. per mechanism. 

■ For '^each. hinge"''^ 
mentioTied families a rectilinear guide can also be 

.chosen. v:.V,:;'.- '-'"-"... • 
20 For each hinge in a guide path a contact can 

also be chosen between two profiles, wherein it is noted ; 
with reference to figure 7A that load is not pbs$ibl^^ 
all directions. 

For each.:hinge/irV""^^ gu4i|e.--,. 
25 path cari /alMo be^ 

: of an Jel^^ being influenced. 

■•■.^>•^ -The,.^ 
: : figures. ''S^Sl ".-and their^%ariants5;;a^^^^^^ 

cbihments ja^ not all equ satisfy 

30 the stringent requirements which can be made of the pole 
. : path of an element. The elements ^^^^^ 
■ suitably are designated with # in the table . 

Rectilinear guides/ curve guides and pivot 
guides are less capable in practice of hol^ 
35 mechanism in the defined plairie than sii^ 
:; / 'Experience: with: 
specif ied abbVe has demonstrated that with four h 
the stringent requirements for kinematics r Wie ' 
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simplicity and well-defined pol^^i^ »et. The;,; 

. •■ requirements qari be>et in;'yety Vdfp^e; appr?>?c^^i^n^ wit^; v- 
seven hinges, W the requirements can 

be satis f lid y^^ 
5 partly with a view to a low weight, simpl;^9ity 

, c' pf ponstruction .and price, the mechanism according to 

figtire 24/ family member 6/1, is currently considered the 
most : suitable. The following figures all relate thereto. 

Figures 32A and B show a skate 13 based pn .tiie 
10 princijiie -/Qutlihedvin:; 1 

figure 24, the upper sub- frame is <ie$ign|feed with a 
double reference 2,1 in order: to maHe cl^?i?r the 
functional relation between ; the uppe^r sub-frame abcdrding 
to figures l: and 2 and thi element 7 of figure 24. 
15 Similarly , the lower sub^f rame is ^es with 5 , t » - - 

It should be appreciated, in this respe<^ i^at the lower 
sub-^:frai!ie X,\ > xis';;d6nhiB4te4\.lW ^^^^^ '^^^r^^^i 'trafta&):fc 

• -parfi l^^'whichv bears the; runner. .6,: 

In figures 32A and B, 33A, B and 34 are shown 
20 only the seven hinges A, B, C, D, E, F and G. The six 
. ' '• rods are designated, insofar as necessary, with:!t|e : 
: ■: relevaht':;indications:.^ 
">'r""- 'that the rod A B C is formed by ;thSB.;:;'i,5«fer:^^ 
'.r^ ■■ ;:^i4;:; ihc]^ 

''25.:\ ''IrM^^'G^-'F-^ls;;-!^^ 2 . .; . 

Figures 33A and B in particular show Clearly ^. 
the diverse positional changes durintf pivoting of tlie . 
.v,..:'vdiyerse-'r6ds^^^^^^ 

pbsition (^ figure! 33A 6n large si^ hereiri 
30 are the! displacisments of the hing6S;^D,: C.>? (^^ F during 
pivoting ■ of \the /sub-freime ^j '^J'^.:/' 

The above discussed pole path of sub-fra|ne 
7, or the rod G F, runs, In accordance 
requirements to be made, practically entirely 
35 . horizxjhtally; f rom below the ball of^ tte^^^^ to belpw .the 
big to€|' ;bt ^la- 'user , ' -prwided ^aimensibhing, 
specifications are compl ied with as showrt in f igur^ 35 
: / and the ■■tajjle .. included th^reih.;, ........ 



35 jaie position of each hinge hi B, 
C, D, E, F, G is indicated in a cartesian coordinate 
'.system;';:^^^ dt^Wn to. tlie fa^^^^^^ 

CQprdixiaite of liinge $ c^n hafve the;: iftd value or 

5 can display a certain positive d^yiat^ 

the shoe size of the user. Three shoe sizes cah^^^^^f 
ihstande be chbseh ^ >rtler^ih the positive deviation 
relative to the given basic yalue! respectively to 

....about 1.3 and- 2. 6 xm. ' 
10 Attention is drawn to th^ fact tiat the prigjin 

of the coordinate system according to figure 35 is chosen 
randoinly on the rear of the loWer subr-frame 5, 8. Any 
other point; of this sub-frame 5, 8 coUld; have 
referehcey^^f of 
15 th^ whole system^-A^G^^b^ for 
instance this hinge AV prbvided the ^^^r^ 

Figure 3 6^^^s^ ih: parameter presentartion the 
pole path of the upper s^ 

lower s\ib-f rame 5, 8. Shown horiizontklly is the pivot : 
20 angle in degrees while in vexrtical direction is shown the 
pdsitional change of the pivot centre in rcfspectively X ; 
direction (Ax) and Y direction (Ay) . T?he 
36 shpws that the change Ay in yertical direction euhourits 
to a few millimetres and reaches rovighly zerbi^at the end 
25 of the pivot path cprrespohding w a piypt anijle b 
about -.48?' .. 

\ 'The jpdsitionai:i(^ 
direction is designated with Ax i, The speed is practicaliy 
constant up to a of pivot aiigie of about 3$^^^ After this 
30 distahpe vt^ Ipble accelerate^ up to the ehd position^ 

Att ent ion is once again drawn to the fact that 
•■• at a pivot angle of zero the pple is s ituated roughly 
^^^^^^^^^ W ball of the f oot and at the end is situated^^,,: : 

■; ufider the . big ^ toe • . /: " 
35 ; A^ a resetting spring 115 ; 

embbdied^^is hel^ figxire 33A/ B) 

.which is arrahged round the shaft; of hinge A and exerts a 
riesetting force between the rods ABE (see figure 24) and 



wo 96/37269 VCiiN^6n}i0i09 

;• ■ •*■" ' ■ : . • ' ■ v 'y^'M^^ 

AD such that sub-fwme 3, 7 is^^^t^ 

position :,€|LS sho>^ in f igiire^ 3^^^^ 15 
■ - can""-Tesfc.'i:in;;^ ;■ 
•■ . ;part - ,d£;;^the> "••sulj-f rame'- 5 ^ ' a • and ■' yhibh^^^^^^ .• 

5 ■ with art elatstia^^m^ tp; thi^ ...f pii^ 

^.{/•The 'A .sub^fraitie be^'-^^ 
. ^V" starting :;fripid-^^ irtiib^^^^^ 
reBpyed;-:'..^ 
Vi^iiitibly^b 

10 combines a low weight with sufficient strengths The 

hinges can be manufactured;^^ i^^^^ manner from ; 

very wear-resiistaht materials ari^^ thereof . 

Attention is drawn to the fact that the 

resetting spring means are not shown in all the figures . 
15 These can be yery suitably embodied as a helical dtaw 

spring, a torsion spring or a spir^f^^^^^^^^ 

of springs; may also be active in fch^^^^ 

bias and stiffne^s pf ; 1^ m^aris ar^ 

two ppnsideratipns . On the one haruij; 'i^^ 

2 0 • phase Of -a- ; skating stroke, , the lower ;E»iubr^ ■ be : 

carried as 

.;• the -p their; '^h^ great 
that top c^ is • 

■ abs6rlDed\byr th -..means;;: 
25 . pivot 

angle t o be reiiiied acco to the invent ion of more v 

than, optional i^^^^^^ 

with a ::riatUrai. uhi^ ' a pot. ; . . • 

;Th^ skate according to the i^^^ 

3 p optimal lise of the; ppss ible rotat ipn^^^^ the f oot toiand 

the ankie> This mobility is design^^ 

and . is essential for a good force transfer. 

On the basis of the aboyp very brief ly stated 
considerations it can be ant ic ipated that the skate frame 
35 according to tiie invent ion canxr^ 
increases • . 
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CLAIMS 

-1 • tvaxDie '^or^-a, ■ sp$rt^^ for coupling to 

a $h6ei> siich ais ii ski M 
^•=-nieans 'of^' V^^elL&v \ci;0ss^:cpuri1^^ ■ 

■ skate 'ftame ^for' an"-'ice^ 
■■■5- comprises: 

^ln xipper si^ 
shoe to be worn by a user; 

a lower sub-frame which is coupled via a pivot 
mechanism to said upp^r sub-frame fot pivoting in a main 
10 plane anid which is provided with or adapted tp be 
. " provided^/With , a vrimh^r : -or - wheels; -a^-C:^/... 

■ means for ^rginigf bo^ ^ #ub- . ' • 
■frames ..toward' each, other;.."; . 

15 ^ ^^ii^^^- x and 
: translatable in the said main plane. 

2. Frame as claimed in claim 1, wherein the 
: s\ib^ frames form: part of a mechanism comprising at least 

f our W piyptable a 

20 theoretical) rods. 

■':3.i^-^;]^^ ■ in-;" claim vi'>- 

frame ha$ only bne degi^^ 

4 . Frame; as claimed in cla.im ::"3 , whier^^^ the 
fraoae has a (real pr yirt 
25 - : 5 .: Frame ..as ..^claimed; ip- ;:jiiiaixfi-; 3 / vrtiei^'^iii tphe/...- . 

pple path is substantially straighti^^^^^ 

6. Fraine as claimed^^^^^i^^^^^ 3, wherein the 
pole pith ektends 

7 . Frame as plaimed^ i^^^ 

30 pole path extends betw ppsitipn under the 

b^ the foot of a user in the rest position of .the 

f rame> and an end position- und^ the jbig to of the user 
t:he extreiQe outward . pivoted ppsitipn pf the frame. 

8. Frame as cl^^ wherein at 
35 - constant reliative angular speed of s\ib-frames the 
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•ypct/i«^ 



speed of the pole alprig the jpole path increases; from t^ 
starting posit ip^^ end position. 

9. Frame as claiiiied in clai^^^^ 
is a meinbeir table 
5 belbwy 1^^^^ xiijanb^r^ 4^ V 

( opt ipn^itlir^ t^ ) :. rods //pi" d^slgriate^;::;t^ nuiiib^r 

: of connections with one degree of freedom, p2 designate 
the with ; t^ freedom and 

# d^signa^eis th^ path and ^ 

■ 10 ' th4r^ewith' yith ;jbo|;|;- 
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5: ' 10 6 FrMie as plaij^ in claim 9 , wherein the 
frame; cbiittprises s eighty nine or teh^^^^^^ axes. 

11. Frame as claimed in claijtt^^^ i^ 
f rame^cc^ '.pivot /.axes 

12. Frame a$ clSijdedt ii^ 

/f rama^^^^^^^ toV-f igure. ?4 .. and (at ..• 

i east jthie r iy ^ ) dijhdris ion acicbtd irig^^^^^ 35. 

13. ^^^^^F^ as claiJDied in claim 1, Wherein the 
fram(s'.:has..-tQrisional. stif f ness 
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